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(54) BACK LIGHT UNIT FOR LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the area of the 
surrounding area of a valid display area with respect to a 
liquid crystal display device. 

SOLUTION: The primary part of a back light unit 10 is 
constituted of an fluorescent tube 1 1 , a light transmission 
plate 15, and a frame 16 housing them. The light 
transmission plate 15 is arranged along the back face of 
a light crystal display substrate 20. The fluorescent tube 
1 1 is constituted as one continuous fluorescent tube 
formed in a U shape, and arraigned along the 
surrounding three sides of the light transmission plate 
15. Also, a light shielding plate 17 is arranged between 
the left side of the light transmission plate 15 and the 
fluorescent tube 1 1. A light emitted from the fluorescent 

tube 1 1 is made incident from the upper side and lower side to the light transmission plate 15, 
and a light from the left side is shielded by the light shielding plate 1 7. Thus, a light from the 
fluorescent tube 1 1 can be prevented from appearing as a luminescent line in the 
neighborhood of the lift side of the valid display area 21, and a distance L between the left 
side of the valid area 21 and the fluorescent tube 1 1 can be set short. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light guide plate which it is scattered [ light guide plate ] about and carries out incidence 
of the light which it is the back light unit used as the light source with the liquid crystal display of a 
transparency mold, has been arranged in parallel with the rear face of a liquid crystal display substrate, 
and carried out incidence from the side face to a liquid crystal display substrate, One fluorescence tubing 
which has been arranged along with three sides around a light guide plate, and was formed in the 
character type of KO, The back light unit of the liquid crystal display which is arranged between one 
side and fluorescence tubing of the center of said three sides around a light guide plate, and is 
characterized by having the protection-from-light means which interrupts the light which carries out 
incidence to a light guide plate from one side of the center concerned. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the back light unit used as the light 

source in the liquid crystal display of a transparency mold. 

[0002] 

[Description of the Prior Art] An example of the structure of the conventional back light unit currently 
used for drawin g 3 in the liquid crystal display of a transparency mold is shown. The principal part of 
the back Ught unit 10 consists of frames 16 which hold the fluorescence tubing 13a and 13b, a light 
guide plate 15, and them. A light guide plate 15 is arranged in parallel with the rear face of a liquid 
crystal display subsfrate (the so-called "eel substrate"), and the fluorescence tubing 13a and 13b is 
arranged along the surface and the lower side around a light guide plate 15, respectively. After carrying 
out incidence of the light discharged from the fluorescence tubing 13a and 13b to a light guide plate 15 
from a side face and scattering them about inside a light guide plate 15, incidence of it is carried out to a 
liquid crystal display substrate from back. 

[0003] Other examples of the conventional back light unit are shown in .drawing.4 , in addition drawing 
4 (b) is [ drawiiig.4 (a) is a top view and ] the sectional view of the A-A section of (a). In this example, 
one continuous fluorescence tubing 12 formed in the character type of KO is used as fluorescence 
tubing. This fluorescence tubing 12 is arranged along with three sides around a light guide plate 15 (this 
example the surface, left part, and the lower side). In addition, 20 express a liquid crystal display 
subsfrate among drawing 4 , and 21 expresses the effective viewing area of a liquid crystal display 
substrate. 

[0004] (Trouble of the conventional back light unit) The field of the invention of a liquid crystal display 
is expanded, and the demand from the user to a liquid crystal display is also diversified in recent years, 
and it is becoming severe. Especially, the request to miniaturization of a display unit part (the so-called 
"module") is strong. In order to respond to such a request, it is necessary to narrow width of face of the 
surrounding field (the so-called "frame section") of an effective viewing area, and to make the 
dimension of a display unit part small. 

[0005] In a back Ught unit, if the distance L between the edge of the effective viewing area 21 of the 
liquid crystal display substrate 20 and the fluorescence tubing 12 (refer to drawing 4 (b)) is short, a 
strong Ught from the fluorescence tubing 12 will appear as the bright line near the edge of the effective 
viewing area 21, without fiiUy performing dispersion of the light by the light guide plate 15. For this 
reason, as shown in drawing 4 (b), it is necessary to secure the above-mentioned distance L enough. 
Consequently, the width of face of the frame section becomes large, and serves as a cause which causes 
expansion of the dimension of a display unit part. 

[0006] Furthermore, it is necessary to secure the field for holding the polar zone 14 of the edge of 
fluorescence tubing to the left part and the right-hand side of a light guide plate 15, respectively, and, in 
the case of the structure which arranges one fluorescence tubing 13a and 13b at a time, respectively, 
expansion of the dimension of a display unit part will be too caused along the surface and the lower side 
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of a light guide plate 15 as shown in drawing 3 . In addition, in the case of such stmcture, an inverter is 

[ two pieces and four cables ] needed, and leading about of a cable is not easy. 

[0007] 

[Problem(s) to be Solved by the Invention] Accomplishing this invention in view of the trouble of the 
conventional back light unit used in the liquid crystal display of the above transparency molds, the 
purpose of this invention is in a liquid crystal display to offer the structure of the back light unit which 
can make small area of the surrounding field of an effective viewing area. 
[0008] 

[Means for Solving the Problem] The back light unit of the liquid crystal display of this invention The 
light guide plate which it is scattered [ light guide plate ] about and carries out incidence of the light 
which it is the back light unit used as the light source with the liquid crystal display of a transparency 
mold, has been arranged in parallel with the rear face of a liquid crystal display substrate, and carried out 
incidence from the side face to a liquid crystal display substrate. It is arranged along with three sides 
around a light guide plate, is arranged between one fluorescence tubing formed in the character type of 
KO, and one side and fluorescence tubing of the center of said three sides around a hght guide plate, and 
is characterized by having the protection-from-light means which interrupts the light which carries out 
incidence to a light guide plate from one side of the center concerned. 

[0009] In addition, the perimeter of the structure which arranges a gobo between fluorescence tubing 
and a light guide plate in one side of said center as said protection-from-light means, or fluorescence 
tubing can be used for wrap structure etc. on a paint film or a tape. 

[0010] While using one continuous fluorescence tubing formed in the character type of KO according to 
the back light unit of this invention, in one side of said center, the distance between the edge of the 
effective viewing area of a liquid crystal display substrate and fluorescence tubing can be shortened 
compared with conventional equipment by intercepting the light which carries out incidence to a light 
guide plate with a protection-from-light means from one side of said center. Consequently, since width 
of face of the frame section of a display unit part can be made small in one side of said center, a modular 
outer-diameter dimension can be made small. 

[001 1] Moreover, an inverter can also be managed with a piece, while it is possible to arrange the polar 
zone of the edge of fluorescence tubing only in one side of a display unit part and leading about of a 
cable becomes easy, since the number of fluorescence tubing used is one. 

[0012] 

[Embodiment of the Invention] an example of the back light unit based on this invention is shown in 
dravv ing 1 — in addition . Drawirig__i (a) is a top view and drawing 1 (b) is the sectional view of the A-A 
section of (a). The principal part of the back light unit 10 consists of frames 16 which hold the 
fluorescence tubing 1 1, a light guide plate 15, and them. A light guide plate 15 is arranged in parallel to 
the rear face of the liquid crystal display substrate 20. As shown in drawin g 1 (a), the fluorescence 
tubing 1 1 is one continuous fluorescence tubing formed in the character type of KO, and is arranged 
along with three sides around a light guide plate 15 (this example the surface, left part, and the lower 
side). 

[0013] As shown in drawing 1 (b), the gobo 17 is arranged between the left part (one side of the center 
of said three sides) of a light guide plate 15, and the fluorescence tubing 11. Therefore, incidence of the 
light discharged from the fluorescence tubing 1 1 is carried out to a light guide plate 15 only from the 
surface and the lower side, and the light from left part is ********** by the gobo 17. Since a possibility 
that the light from the fluorescence tubing 1 1 may appear as the bright Une near the left part of the 
effective viewing area 21 disappears by this, the distance L between the left part of the effective viewing 
area 21 and the fluorescence tubing 1 1 can be set up short. Consequently, it becomes possible to shorten 
the width of face of the frame section to the left part side of the effective viewing area 21, and, only in 
that part, the dimension of a display unit becomes small. 

[0014] Other examples of a back light unit based on this invention are shown in dravving 2 . In addition, 
dravving 2 (a) is a top view and drawdng 2 (b) is the sectional view of the A-A section of (a). In this 
example, the perimeter of the fluorescence tubing 1 1 is covered with the paint fihn 18 instead of the 
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gobo 17 in a front example in the part which met the left part of a light guide plate 15. Thus, since a 
possibility that the light from the fluorescence tubing 1 1 may appear as the bright line near the left part 
of the effective viewing area 21 disappears also when constituted, it becomes possible to shorten the 
width of face of the frame section to a left part side. In addition, the perimeter of the fluorescence tubing 
1 1 can also be covered on the tape equipped with protection-from-light nature instead of the wrap by the 
paint fllm 18. 
[0015] 

[Effect of the Invention] According to the back light unit of this invention, in a liquid crystal display, 
since the so-called width of face of the frame section can be set up small, the outer-diameter dimension 
can be made small. Moreover, since fluorescence tubing can be managed with one and the polar zone of 
the edge of fluorescence tubing moreover gathers on one side of a display unit part, leading about of a 
cable becomes easy. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] A top view and (b of drawing showing an example of the back light unit based on this 
invention and (a)) are the sectional views of the A- A section of (a). 

[Draw ing 2] A top view and (b of drawing showing other examples of a back light unit based on this 
invention and (a)) are the sectional views of the A-A section of (a). 
[Drawing 3] The top view showing an example of the conventional back light unit. 
[ Drawing 4] A top view and (b of drawing showing other examples of the conventional back light unit 
and (a)) are the sectional views of the A-A section of (a). 
[Description of Notations] 
10 ... Back light unit, 
11, 12, 13a, 13b ... Fluorescence tubing, 



14 . 


. Polar zone, 


15 . 


. Light guide plate. 


16. 


. Frame, 


17 . 


. Gobo, 


18 . 


. Paint film. 


20. 


. Liquid crystal display substrate, 


21 . 


. Effective viewing area. 
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DRAWINGS 




(a) (bl 

[Drawing 2] 




[Drawing 4] 
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